The bottom line for any successful HIV program is adherence to therapy and retention in care with the subsequent benefit of achieving undetectable viral levels. Research has shown that poor retention in care for HIV infection has a negative impact on survival and health outcomes. This study aimed to improve retention in care at a secondary health in Freetown, Sierra Leone through a participatory approach that involved health workers and support groups. Our interventions included implementing a participatory needs assessment, reorganising the patient flow, improving communication between health workers and people living with HIV/AIDS (PLHIV), trainings and capacity building and improving the content of support group meetings. The baseline period was from June 2012 to June 2013 while the post intervention period was from June 2013 to June 2014. At baseline, a total of 47 patients were newly diagnosed out of which 19 were male and 28 were female. The median age was 32. Twenty were single, 18 married, 7 widowed and one divorced with one confirmed dead. In all, 15 were retained in care while 31 were lost to follow up. Our baseline retention was therefore 33%. Post intervention, a total of 54 patients was newly diagnosed out of which 48 were female and six were male. The median age was 29. Twenty were single, 27 married and 7 widowed. Eleven were confirmed dead and 1 asked to be transferred to a nearby facility due to reasons of distance. Thirty nine were retained in care while three were lost to follow up. Our baseline retention was therefore 93%. The results therefore showed that retention in care improved from 33% to 93% over a 6 month period. We conclude that while there are generic interventions that could be applied at program level to improve retention in care, interventions need to be context specific and fully participatory to cater to the multi-pronged yet unique peculiarities of every setting.
Introduction
The bottom line for any successful HIV program is adherence to therapy and retention in care with the subsequent benefit of achieving undetectable viral levels. Research has shown that poor retention in care for HIV infection has a negative impact on survival and health outcomes [1, 2] . Adherence to ART as a consequence of good retention in care has been shown to have the benefit of not just longer, healthier lives for those on treatment but also the additional effect of limiting transmission by up to 96% and reducing the risk of maternal to child transfer of HIV to less than 5% compared to up to 45% without treatment [3, 4] .
Retention in care has been a much discussed topic for many HIV programs both in the developed and developing countries along the continuum of care from diagnosis to linkage to care, initiation of HIV therapy, adherence to therapy and achievement of an undetectable viral load. In developed countries, the proportion of all people living with HIV who had an undetectable viral load ranged from 62% in Australia to a low of just 25% in the United States. In Denmark, the UK, the Netherlands and France, over 50% of people living with HIV are reported to have an undetectable viral load (59%, 58%, 53% and 52%, respectively) [5] .
There are pervasive challenges however, to retaining patients in care in resource-limited settings. Available data suggest that only 29% of people in sub-Saharan African countries were shown to have an undetectable viral load [5] . Lack of proximity to public health facilities for many Africans who reside in rural areas and inadequate transportation have been previously identified as major barriers to retention in care. In addition, health seeking behaviours are often intertwined with competing priorities such as employment seeking and family responsibilities that may take precedence [6] . Importantly, although ART may be free of charge, other out of pockets expenses on health can lead to treatment disruptions [7] . Other factors that have been shown to impede retention in care include stigma and discrimination which interferes with the trust and connectivity that any care seeker needs to remain in care [8] [9] [10] .
In Sierra Leone, the provision of free ART policy came into effect in 2005 and since then, there has been a significant increase in the uptake of ART services and subsequent scale-up of ART sites. By 2013, treatment centres had increased to 136 while over 10,000 clients are currently on ART. National program data reveal an obvious high rate of loss to follow up among adults and in other population groups including pregnant women on PMTCT.
For the past 3 years, Solidarité Thérapeutique et Initiatives pour la Santé (Solthis) has been supporting the Ministry of Health through a project to provide care and treatment for people with HIV/AIDS receiving care at Lumley Government Hospital, a densely populated and highly mobile area of Freetown, Sierra Leone. In this article, we describe how our participatory approach to HIV service delivery overcame some of the challenges of poor retention in treatment and care, to achieve a much improved retention rate while building the capacity of health workers for a sustainable achievement of improved quality of care and clinical outcomes.
Methodology

Methods and interventions
The project was carried out at Lumley Government Hospital in the western area of Freetown, Sierra Leone. Lumley Government Hospital is a district level hospital in a densely populated area of Freetown. The facility provides a range of HIV services including testing and counselling, treatment and care. This facility currently has about 300 patients who are required to come to the facility every month for their refill.
This project had 4 stages that involved qualitative as well as quantitative needs assessment, analysis and measurements. This study was carried out between June 2012 and July 2014 with the baseline period from June 2012 to June 2013 while the intervention period was from June 2013 to June 2014. The stages include:
• A qualitative participatory needs assessment: Following a stakeholder analysis to identify relevant stakeholders, we conducted 2 participatory assessments with doctors, nurses, HIV counsellors, TB clinic, Maternity, Child Health, and members of the PLHIV support group amongst others at the facility to identify the specific tasks and assignments of the identified stakeholders in the management of HIV patients; assess the current patient flow for HIV diagnosis, treatment and care; identify challenges faced in HIV-patients management; and collectively proffer solutions. The main barriers were then prioritised to arrive at a core list of the most important barriers to retention (Figure 1 ).
• Assess the current ART retention rates: The baseline retention was measured quantitatively from June 2012 to June 2013. Patient appointment registers also called ART registers at Lumley were used to assess the proportion of patients who started ART during this period and were still on ART 6 months after. The ART registers are used to register the monthly appointments of patients who come for their monthly dispensing of ART. Patients, who commenced ART from June to December, 2012 were followed for 6 months until June 2013 to determine their 6 month retention. Retention in care was measured as a function of a patients being lost to follow up. We considered a patient 'lost to follow-up' and therefore not retained if such a patient had not presented for care 90 days after the last missed appointment. Dead or patients who had requested to be transferred out of the facility to other facilities due for example to distance were not considered disengaged from care and were therefore removed from the calculations as their outcomes are known and therefore are not 'lost' . For transferred out and dead cases, not only are their outcomes known, they are still having the benefits of ART in other facilities or they cannot be evaluated for consequences of poor retention including transmission to others.
• Initiate and implement interventions to improve ART retention: We define interventions to improve retention as strategies that aim to enhance this important determinant of successful HIV treatment outcomes. Based on the participatory assessments, we identified a list of challenges from which we prioritized a core list of interventions that were arrived at in a participatory manner. These interventions began after the baseline commenced between June 2013 and June 2014.
Changing the patient flow
Our participatory assessment (Figure 2) showed clearly a flaw in the flow of patients. Our analysis also found that of those patients who were lost to follow up, most of them were lost after the first appointment suggesting a problem in the patient flow. Part of the discussions as to the reason for this was that the flow referred patients out of the facility with little information about their conditions and what to expect. A lack of patient knowledge regarding their treatment and care has been mentioned in many studies as critical barriers to retention in care [11] [12] [13] . In particular, PLHIV at our participatory assessments mentioned difficulty in understanding their treatment, as a barrier to retention and adherence. Our main intervention under this pilot project was to analyse the patient flow and proffer solutions as to a change in flow in order to maximize the time the patients spend at the facility. Under the previous flow, newly diagnosed patients were to immediately be out referred to distant facilities for CD4 measurements and other laboratory investigations. This out referral happened even before they were linked from testing to care. The new work flow which was arrived Figure 1 : Illustration of patient flow. In the previous flow, patients were out referred to a distant hospital for CD4 soon after testing positive. In the new flow, patients are to go first to the consultation room for further counselling, care, support and management before being our referred. at in a participatory manner mandates newly diagnosed patients to be referred by HIV testing and counselling (HTC) counsellors to the ART clinic for registration, clinical staging, additional counselling and start of Cotrimoxazole prophylaxis before referral for further investigations outside the facility ( Figure 1 ). The current work was implemented so as to ensure, emphasize and strengthen the link between the HCT and ART clinics.
Improving the line of communication between patient and health worker
One of the key issues that came out from the PLHIV who attended the participatory assessment was the poor communication between HIV counsellors and newly diagnosed PLHIV especially in the immediate aftermath of a positive result. It was suggested that PLHIV are still very confused when at the consultation room after being diagnosed and are often not in the best frame of mind to ask the relevant natural questions that would normally have come to them. Many of these questions begin to come to them after they would have left the clinic. In the absence of any line of communication, patients are often left in the lurch and without having their most burning questions answered. As a remedy to this, an intervention we provided was a regular cell phone and a contact number card for the facility. This contact card was to be provided for every newly diagnosed patient from the time of the start of interventions (June 2013).
Training and clinical mentoring of HIV counsellors
Poor service received from healthcare workers have been cited in many studies as a negative predictor of retention [14] [15] [16] [17] [18] . The retention of patients in care depends greatly on an able and capable HIV health workforce. When health workers do not have the requisite skills to attend to and manage patients, the quality of care is bound to be poor with potential negative effect on patient retention and outcomes. As part of this pilot project, our interventions were structured to include onsite and classroom training for HIV counsellors at Lumley hospital to build their skills to deliver quality HIV care. On-going clinical mentoring and supportive supervision were also commenced and intensified. Specific topics covered included pre and post-test counselling, adherence counselling and patient education and motivation.
Monthly support groups meetings
At Lumley Hospital, we strengthened the links between PLHIV support groups and health workers. This was done by facilitating monthly meetings for PLHIV who are members of the support group. At these meetings, adherence to therapy is the main issue discussed. The adherence talks are given by PLHIV who have a good record of adherence and therefore serve as role models. HIV counsellors also formed a part of these meetings and delivered adherence lectures.
• Re-assess post intervention retention -Following the implementation of the interventions over a one year period from June 2013 to June 2014, the retention rates of all patients enrolled from the beginning of the roll-out of the interventions was to be assessed. Patient appointment registers also called ART registers at Lumley were used to assess the proportion of patients still on ART over this period. The ART registers are used to register the monthly appointments of patients who come for their monthly dispensing of ART. Patients, who commenced ART from June 2013 to December, 2013 were followed for 6 months to determine their 6 month retention. Retention in care was measured as a function of a patient being lost to follow up. We considered a patient 'lost to follow-up' and therefore not retained if such a patient had not presented for care at least 90 days after the last appointment. Dead or patients who had requested to be transferred out of the facility to other facilities due for example to distance were not considered disengaged from care and were therefore removed from the calculations as their outcomes are known and therefore are not 'lost' . For transferred out and dead cases, not only are their outcomes known, they are still having the benefits of ART in other facilities or they cannot be evaluated for consequences of poor retention including transmission to others.
The whole process of this project was done in a participatory manner with the involvement of HIV counsellors at the facility as well as PLHIV themselves. The lead of this project is a medical doctor with many years of experience in HIV programming working for Solthis NGO. The data collection and supervision of interventions was done by all involved in the project (lead of the project, HIV counsellors at the facility as well as PLHIV themselves).
Data collected was inputted and analysed using an Excel database. This was done by the HIV counsellors who were trained on this and cross checked and supervised by the lead researcher. The National HIV/ AIDS Control Program was part of the process of this project and gave permission for its implementation and dissemination.
Results
The result section reports on 2 indicators. First the baseline retention rate and secondly the retention rate, post intervention.
Baseline retention
To carry out this project, it was necessary to know what the retention was at baseline in order to be able to compare and see if any notable improvements have been observed after the period of interventions. The baseline period was from June 2012 to June 2013. Patients who were lost to follow up i.e. had not presented for care at least 90 days after the last appointment were considered not retained. As done in other similar studies on retention [1, 19] , dead patients or patients who had requested to be transferred out of the facility to other facilities due for example to distance were not considered disengaged from care and were therefore excluded from the calculations as their outcomes are known and therefore are not 'lost' . In the setting of decentralized HIV services such as in Sierra Leone, a significant number of patients who are deemed lost to follow-up may be retained in care elsewhere in the system [20] [21] [22] so it was important to distinguish retention in clinic from retention in care in order to avoid biased estimates of the magnitude of patient retention and also potential inaccurate identification of determinants of retention.
Only newly enrolled patients during this period were considered. We measured the 6 month retention rate. Each of those newly enrolled patient was then followed for 6 months to determine if they were retained or not based on the definition. Therefore as the baseline period was from June 2012 to June 2013 and since what we measured was the 6 month retention rate, only newly diagnosed patients from June 2012 to December 2012 were considered and followed for 6 months. In other words, newly diagnosed patients from June 2012 were followed up for (Tables 1 and 2) . Tables 3 and 4 show the baseline retention disaggregated by month and the patient by patient analysis respectively. In all, a total of 47 patients were newly diagnosed from June 2012 to December 2012 out of which 19 were male and 28 were female. The median age was 32. 20 were single, 18 were married, 7 were widowed and 1 was divorced.
Out of a total number of 47 patients, 1 was confirmed dead. 15 were retained in care while 31 had been lost to follow up. Our baseline retention was therefore 33% [15/ {47 -1}*100]. The one confirmed dead was a 29 year old married female. Out of those that were retained, the median age was 29 with 9 females and 6 males. 7 were married, 6 were single, 1 was widowed and 1 was divorced. Of those that were lost to follow up, the median age was 32 with 18 females and 13 males. 11 were married, 14 were single and 6 were widowed.
Post-intervention retention
Our interventions started in June 2013 and lasted for a period of 12 months until June 2014. We used the same parameters as used for baseline retention to calculate our post intervention retention rate. The results have been outstanding.
As in the baseline, patients who had disengaged from care i.e. had not presented for care at least 90 days after the last appointment were considered not retained. We did not consider dead or patients who had requested to be transferred out of the facility to other facilities due for example to distance and were therefore removed from the calculations. We measured the 6 month retention rate for newly enrolled patients during the intervention period. Each of those newly enrolled patient was then followed for 6 months to determine if they were retained or not based on the definition. Therefore as the intervention period was from June 2013 to June 2014 and since what we measured was the 6
Type of participants Number (19 participants)
HIV counsellors 6
PLHIVs 7
Hospital superintendent 1
Pharmacist 1
Laboratory technicians 2
M&E Officer 1
Cleaner 1 Retention rate at 6 months (%) 33% 93% <0.001 Table 2 : Comparisons between baseline and post intervention results. Tables 5 and 6 show the post intervention retention disaggregated by month and the patient by patient analysis respectively. In all, a total of 54 patients were newly diagnosed from June 2013 to December 2013 out of which 48 were female and 6 were male. The median age was 29. 20 were single, 27 were married and 7 were widowed.
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Out of a total number of 54 patients, 11 were confirmed dead and 1 asked to be transferred to a nearby facility due to reasons of distance. 39 were retained in care while 3 were lost to follow up. Our post intervention retention was therefore 93% [39/ {54 -12}*100]. Out of those that died, the median age was 29 with 10 females and 1 male. 7 were single, 2 were married and 2 were widowed. The one person who requested to be transferred to another facility was a 43 year old single male. Of those that were retained, the median age was 29 with 36 females and 3 males. 24 were married, 10 were single and 5 were widowed. Of the 3 lost to follow up, they were all females with one 29 years old and married, another 22 years, married and the other 18 years old and single.
Discussion
In discussing retention in care and strategies to improving retention, two things need to be brought to mind: First, in settings where the standards of care differs from facility to facility, the barriers to retention in care and therefore strategies to improving same will most likely vary from setting to setting and from facility to facility. Second, the retention of patients in care does not begin and end with patients' practices but also on other critical factors including the role of the health worker, the conduciveness of the facility amongst others. Therefore retention in care needs to be seen as a collaborative endeavour and should require a multidisciplinary and participatory approach. The participatory nature of this study ensured that from the beginning stakeholders including PLHIV, HIV counsellors, hospital pharmacists, cleaners and superintendent were engaged to discuss in an open atmosphere devoid of any restrictions (Table 1 for (UNAIDS 1999). Our participatory approach parallels those of Peggy B. Smith whose participatory learning and action approach found this could be an effective way to learn about problems and how to improve engagement of HIV-positive persons in care [23] .
One of the most significant findings of the participatory assessments at the facility was the revelation about the flow of patients and how it had the tendency to impact linkage to care and retention. We drew on a flip chart, the flow of patients which revealed major flaws in the way patients were guided through care at the facility. In the previous flow which one of the PLHIV participants described as 'confusing for us' , patients were referred to a distant facility miles and miles away for CD4 testing as soon as they were tested positive. Usually when they go for this test, they are subject to delays and a potentially unfriendly environment. At the time of this out referral for CD4, many patients had yet to be given any form of detailed counselling and are still at sea as to what their new diagnosis means and how it will impact on their lives and that of their families and loved ones. It is no wonder that many simply just refuse to come back to care. The new patient flow changes this significantly. Now newly diagnosed patients are to be counselled appropriately, sent to the treatment room where further counselling is done, bio-data registration is done, a patient file opened and they are clinically staged, Cotrimoxazole started, before they are then out referred for CD4 testing. Difficulty understanding their treatment as a barrier to retention and adherence has been mentioned in various other studies [24] [25] [26] [27] [28] [29] . The need for a patient flow that puts the needs of patients at the core of care and management needs to be further looked into in interventions aimed at improving the quality of HIV care, treatment and support.
Lack of understanding of why it is important to enrol in care as a barrier to retention has been identified in other papers [30] while adherence counselling as a strategy to improving retention in care in different settings [31, 32] is mentioned in other contexts. A particular finding of our participatory assessments was the lack of capacity of HIV counsellors to assess adherence, as well as lack of standardized ways of assessing retention, poor options for dealing with issues of poor adherence and retention. One of the interventions of this project was therefore training of HIV counsellors on patient management and adherence assessment and counselling.
PLHIV networks and support groups are a bedrock of many a PLHIV for succour, peer assurance and comfort. PLHIV form support groups to give and receive emotional, social and spiritual support. They also form support groups to develop and sustain positive strategies for living with the virus and to strengthen their knowledge about HIV and AIDS [33] . At baseline, the PLHIV support group at this facility was poorly structured and deeply fragmented. The participatory assessment revealed many issues including irregular meetings, poor capacity, leadership squabbles, poor meeting content. We galvanised the stakeholders including PLHIV themselves to come together and strengthen this group for the betterment of those receiving care at this facility. The monthly support group meeting were restructured with key messages adapted for adherence counselling while HIV counsellors and hospital administrative officials who had hitherto not been a part of the HIV clinic were now in regular attendance. With better messages and participation of the hospital administration, the membership and attendance of the support group meetings swelled to great effect.
The participatory assessment highlighted the need to improve communication with newly diagnosed patents especially in the period following the first few visits. It was therefore important to develop the intrapersonal relationship between patients and HIV counsellors especially after the first visit when patients are still very confused and are often not in the best frame of mind to ask the relevant questions that would normally have come to them. Many of these questions begin to come to them after they have left the clinic. In the absence of any line of communication, patients are often left in the lurch and without having their most burning questions answered. To this end, we procured a simple mobile phone and printed contact cards to be provided to all patients. From the phone records, we found that many patients called the number to discuss various issues regarding to their care (how long will I take this for? Will I have to disclose? Can I come before my appointment date?) Table 7 shows the most common questions raised by patients who called as revealed by the HIV counsellors.
This main goal of writing this paper was to share experiences of what has worked in this setting. We did not intend and have not looked at different variables as predictors of retention. However we must note that more females than males were lost to follow up in this study. This differs from other studies in a number of settings that find male sex a predictor of poor retention [34] (Geng retention) including in a multisite study from West Africa [35] , South Africa [36] , Western Kenya [37] and Malawi [38] .
Our method for measuring retention was through the use of appointment registers. As stated in other studies [19] , there is no clear gold standard to measure retention in HIV care, and each method studied may have context specific advantages and disadvantages. However, there is the need for standards to be set in this regard for comparison and quality purposes.
Limitations
From a baseline of 33%, we succeeded in improving retention to an outstanding 93%. It is hard to find a causal link between the improved retention and our interventions; this was not a controlled study so we acknowledge that there may have been other factors which may have contributed to this remarkably improved retention outside of our interventions. The results for this study relied on data from paper based ART registers with potential space for errors. While we ensured close supervision of the use of ART registers to make such errors limited, it appropriate to mention this. Our retention measures considered only those for whom outcomes are unknown as lost to follow up and therefore not retained in care. Known outcomes including the dead and transferred out were not considered 'lost' for reasons of terminology. Therefore such known outcomes were removed from the denominator. Had we included known outcomes such as those that had died as lost to follow up, our retention rate would still have been remarkable at 72% but much less than our current estimates of 93%. Our assessment of retention was for a relatively short period of time (6 months). This project had a small sample size and was carried out in one facility in the western urban district of Sierra Leone. The findings of this study may therefore not be applicable to other areas with different contexts, environments, features and influences.
Conclusion
Improving the outcomes of HIV/AIDS treatment programs requires successful linkages from the initial diagnosis through the continuum of care. Better and more efficient systems that allow patients to be tracked between service delivery points are needed to properly deal with issues regarding loss to follow up and care.
This study demonstrates that retention in care is a unique dilemma and hydra headed phenomenon that demands a multifaceted approach. Indeed, the task of improving retention in care is one that must be seen as a product of collaborative and expansive efforts involving all stakeholders in the HIV and health system.
The flow of patients along the continuum of care is a very important issue that needs to be reviewed in order to identify potential gaps and barriers to retention. In this facility, we found major gaps in the flow of patients which were changed to emphasize putting the needs of patients at the centre of HIV service delivery. While CD4 and other laboratory investigations may be valuable investigations in the assessment and monitoring of PLHIV, it should not replace the need for therapeutic education and for patients to be more properly assessed, registered in care and counselled.
Advocacy for the greater involvement of stakeholders needs to be sustained. Our participatory approach to dealing with issues pertaining to retention is novel, unique and should be promoted as a standard for designing programs on retention. The planning, implementation, monitoring and evaluation of this project have been done in a participatory and collaborative way. The inclusion of stakeholders including PLHIV themselves illustrates our thinking that retention in care has to be viewed and managed as a multidisciplinary effort that identifies and assigns responsibilities on improving retention in care.
Retention in HIV care still remains a huge problem affecting the progress and successful implementation of HIV programs. While there may be generic interventions that could be applied at program level to improve retention in care, interventions need to be context specific and fully participatory to cater to the multi-pronged yet unique peculiarities of every setting. Moving forward, the lessons from this project could inform future strategies and interventions at hospitals, clinics and in other settings with similar contexts, backgrounds and environments.
